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leural effusion of patients with tuberculosis is character-
zed by accumulation of  T lymphocytes that expresses
istinct surface markers
.H. Okamura1, D.A. Oliveira2, R.F.S. Moreira2, F.
igueroa1, J.B. Aﬁune1, L.F.R. Medici 1, F.A.F. Melo1,
. Rivero2, D. Rodrigues2,∗
Instituto Clemente Ferreira, Sao Paulo, Brazil
Universidade Federal de Sao Paulo, Sao Paulo, Brazil
Background: Tuberculosis (TB) causes about 3 million of
eath per year. It is very important to elucidate the precise
echanism of defense against Mycobacterium tuberculosis.
he role of gamma-delta (/9) T lymphocytes in adaptative
mmunity in tuberculosis remains uncertain. We addressed
he distribution of these T subsets at diagnosis of tuber-
ulosis patients and suggest they must be involved in the
athogenesis of the disease.
Methods: The frequency of /9 T lymphocytes was eval-
ated in both pleural effusion and peripheral blood of 33
atients with pleural tuberculosis before treatment. Frozen
BMCs were surface stained for CD3, V91, and V92. Analyze
f memory and naive subsets were performed by expression
f CD11a and CD27 on /9 T cell. Also, the percentage of
FN-/- producing V91 and V92 cells after IPP stimulation was
valuated. Latently infected contacts and healthy subjects
ere used as controls.
Results: The latent infection group presented the high-
st proportion of V91 T cells (12.9%, p < 0.05) compared to
ealthy control (4.29%, p < 0.05) and tuberculosis patients
6.2%, p < 0.05). It was observed higher percentage of mem-
ry cells in latent infection than the other groups (p < 0.05).
leural effusion was characterized by higher frequency of
emory phenotype cells than blood (p = 0.0342). These sub-
ets produced more IFNg (7.05% in memory versus 3.62% in
aïve cells, p < 0.05) conﬁrming that they are memory cells.
e found that in tuberculosis the frequency of V91T cells
re higher when compared with V92 (5.07% versus 1.1%,
< 0.05). These numbers reﬂected an inverted V91:Vd2 ratio
ssociated with tuberculosis. The latent infection group pre-
ented higher frequency of V92 T cells than healthy control
2.76% versus 1.29%, p = 0.03), and than TB (p < 0.001).
Conclusion: Marked accumulation of V91 and V92 in
leural effusion is seen in active tuberculosis, and /9 T lym-
hocytes are expanded in pleural effusion, and this site is
ainly composed by memory subsets. Our date further indi-
ate that /9 T cells participate in the immune response
gainst Mycobacterium tuberculosis.
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iagnostics of resistance mycobacterium tuberculosis (MR
T) to isoniazid (H) and rifampicin (R) by simultaneous
dentiﬁcation of mutations in rpoB, katG, inhA and ahpC
enes with use biological microchips (TB-biochip)
. Zhuravlev
The Research Institute of Phthisiopulmonology,
t.Petersburg, Russian Federation
Background: TB-biochip can simultaneously identify
utations in four MBT genes associated with MR to (R) and
H): rpoB, katG, inhA, ahpC.
Methods: We have studied opportunities of use of the TB-
iochip for express diagnostic of genetic characteristic of
R MT in clinical samples (sputum) from 186 patients with
isseminated tuberculosis.
Results: Mutations in rpoB gene were revealed in
25(67.2%) cases. Thus the replacement of codon 531 in
3(50.4%), including (Ser531-Leu) in 26(41.3%) was most
ften. This mutation is mostly distributed among R resis-
ance strains in the world and commonly connected to
eijing genotype. This replacement causes resistance to
igh concentration R in vitro and does not affect MBT
iability. Other variants of mutations in this codon were
ery seldom: Ser531-Cys(10), Ser531-Gln(19), Ser531-Trp(8)
atients. Replacements in other codons: 511(12), 512(13),
13(9), 516(8), 526(15) and 533(5) cases. Drug resistance
o H, caused by mutations in katG gene, was revealed in
5(51.0%) cases. Replacement in codon prevailed: isolated
ariant - in 41(43.2%) patients, combination with 328 codon
eplacement - 8(8.4%) or combination with 335 codon -
(2.1%). We have revealed the replacement of nucleotides
f inhA gene in 43(23.1%) patients. The ahpC gene has low-
st number of mutations - 11(5.9%). Among the studied MBT
e have revealed only 3(1.6%) with mutations in all studied
ene. In 3 gene the mutations were - 16(8.6%) strains, in 2
ene - 59(31.7%), in 1 gene - 28(15.1%). The strains without
ny mutations revealed were only 37(19.9%). Our results had
good correlation with microbiological investigation of the
ame samples.
Conclusion: The prevalence of the strains with the com-
ination of mutations of rpoB531 and katG315 once again
onﬁrms the presence of pool of drug resistant and mul-
idrug resistant strains of Beijing genotype at territory of
orth-West region of Russia in conditions of wide applica-
ion of R and H. This the method of biological microchips
s high sensitive and speciﬁc for express detection of MR
T. It allows detection of resistance MT to R and H with in
4 hours that is very important for choosing the adequate
nti-tuberculosis chemotherapy.
oi:10.1016/j.ijid.2010.02.2175
